CLAIMS 

The invention claimed is: 

1. A method for modeling and structuring a scheduling system, 
said system including a plurality of tasks, a resource for 
servicing the tasks, and a scheduler that assigns the set of 
tasks to the resource, said method comprising the act of 
defining tasks as cosets of subgroups of a mathematical group, 
defining a resource as said mathematical group, and defining a 
unit of measure for the resource in such a way as to assign an 
order, or size, to the group. 

2. The method of Claim 1 in which the cosets representing tasks, 
the groups representing resources, and units of measure are 
defined over any physical domain, including but not limited to 
time, space, frequency, energy, speed, and mass. 

3. The method of claim 1 wherein said system includes at least a 
first task represented by a coset and associated subgroup and 
at least a second task represented by a second coset and 
associated subgroup in which the generator of the second 
subgroup is different from the generator of said first 
subgroup. 

4. The method of claim 1 wherein said scheduling system includes 
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a plurality of resources. 

5. The method of Claim 4 wherein said plurality of resources are 
distributed throughout a physical domain. 

6. The method of Claim 1 wherein a task can be represented by a 
coset of a subgroup of the group representing a resource, and 
the coset can be fully represented by first and second values 
in which the first value includes a generator of the subgroup 
and the second value includes a coset representative. 

7. The method of Claim 6 wherein a task can be represented by 
contiguous cosets of a group. 

8. The method of Claim 5 wherein said plurality of resources are 
represented by groups with at least two different orders. 

9. The method of Claim 1 wherein said system includes a packet 
switching communications system having periodic scheduled task 
appointments . 

10. The method of Claim 1 wherein said act of defining and 
measuring tasks as cosets and resources as groups includes the 
act of deriving a set of possible subgroups associated with 
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said cosets from the value of N, the order of the group 
representing a resource, from the power set of the prime 
factors of N, wherein this set is equivalent to the set of 
subgroups of the (additive) group Z N wherein if the prime 
factorization of N = PiP2P3-Pj / then the set of all possible 
subgroup generators is composed of the 2 j values 1, pi, p 2 , P3, 

-/ Pj/ PlP2, PlP3,.", PlPj, P2P3, P2P4f. P2Pj/ .., PlP2P3-Pj. 

11. The method of Claim 1 wherein given a set of one or more 
subgroups with generator values selected from the set P = {p x , 
P2, - Pkl, the act of defining cosets for tasks further 
includes the act of selecting coset representatives x and y 
for any two tasks with subgroup generators pi and p-j, 
respectively, such that {x-y) is not evenly divisible by g - 
gcd(pi,pj) , where gcd() is the greatest common divisor function 
and therefore where g is the greatest common divisor of pi and 
Pj. 

12. The method of Claim 1 wherein said system supports tasks 
represented by subgroups with generator values selected from P 
= iPif P2r ... Pk) and further including the act of uniquely 
assigning coset representatives to the tasks, where said coset 
representatives are selected from the set of values {0,1,... g - 
1}, where g = gcd(P), the greatest common divisor of all of 
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the element values in P. 



13. The method of Claim 1 wherein said system includes a 
plurality of resources, said plurality of resources 
represented by groups with at least two different orders. 



14. The method of Claim 1 wherein said mathematical group is 
selected from a set of groups consisting of abelian 
mathematical groups and non-abelian mathematical groups. 



15. The method of Claim 1 wherein the set of subgroup generators 
is restricted to a subset that is smaller than said set of 
subgroup generators. 



16. The method of Claim 11 wherein the set of subgroup 
generators is restricted to a subset that is smaller than said 
set of subgroup generators. 



17. The method of Claim 1 in which the groups representing 
resources are chosen such that the intersection of cosets 
representing tasks will be null. 



18. The method of Claim 1 in which the unit of measure for a 
resource is chosen such that the set of generator values of 
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all of the subgroups of the group representing said resource 
are not pairwise relatively prime or is chosen such that the 
said set of generator values has a greatest common divisor 
that is relatively large. 

9. The method of Claim 5 in which the unit of measure is chosen 

such that the corresponding set of orders of the groups 

representing said plurality of resources has a greatest common 
divisor that is relatively large. 

0. The method of Claim 1 further including the act of encoding 
system state information using group, subgroup, or coset 
notations . 

1. The method of claim 1 wherein said scheduler identifies 
possible collision events, or equivalently the elements of a 
non-null intersection of cosets that represent tasks, before 
such possible events occur. 
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22. A scheduling system having a plurality of tasks, a resource 
for servicing the tasks, and a scheduler that identifies the 
plurality of tasks with cosets of subgroups of a group 
representing said resource, where said group is chosen by 
defining one or more units of measure for the resource in such 
a way as to index the resource by the elements of said 
mathematical group . 

23. The system of claim 22 wherein a task can be represented by a 
coset of a subgroup, and the coset can be fully represented by 
first and second values in which the first value includes a 
generator of the subgroup and the second value includes a 
coset representative . 



24. The system of claim 22 wherein said scheduler derives a set 
of subgroups of said group representing said resource from the 
power set of the prime factors of N, where N is the order of 
said group representing said resource, wherein said set is 
equivalent to the set of subgroups of the (additive) group Z N 
wherein if the prime factorization of N = piP2P3-Pj, then said 
set of all subgroups has as generators the values selected 
from the set of 2 j values 1, pi, p 2 , P3, »/ Pj, P1P2, P1P3,-, 
PiPj/ P2P3, P2P4,- P2Pj, • , P1P2P3...P3. 
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25. The system of claim 24 wherein given a set of one or more 
subgroups with generator values selected from the set P = {pi, 
p 2 , ... Pk)/ the act of defining cosets for- tasks further 
includes the act of selecting coset representatives x and y 
for any two tasks with subgroup generators pi and pj, 
respectively, such that (x-y) is not evenly divisible by g = 
gcd(pi,pj), where gcd() is the greatest common divisor function 
and therefore where g is the greatest common divisor of pi and 

Pj. 

26. The system of claim 24 wherein said system supports tasks 
represented by subgroups with generator values selected from P 
= {pif 1?2, - Pk} and further including the act of uniquely 
assigning coset representatives to the tasks, where said coset 
representatives are selected from the set of values {0,1,... g - 
1}, where g = gcd(P), the greatest common divisor of all of 
the element values in P. 

27. A scheduler operating in according with the method of claim 
1. 

28. A scheduling system operating in accordance with the method 
of claim 1. 
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29. The method of Claim 1 wherein given a set of coset 
representatives, the act of defining cosets for tasks further 
includes the act of selecting subgroups with generator values 
selected from a set P = {pi, p 2/ ... Pkh such that for any two 
tasks with coset representatives x and y, the two subgroups 
have generators pi and pj selected such that (x-y) is not 
evenly divisible by g = gcd (pi , pj) , where gcd() is the greatest 
common divisor function and therefore where g is the greatest 
common divisor of pi and pj . 

30. The method of Claim 1 wherein said system supports tasks 
with coset representatives uniquely selected from a set of 
values {0,1,... g - 1}, and further including the act of 
assigning subgroups to the tasks, wherein subgroup generator 
values are chosen from the set P = {pi, p 2 , ... PkK and further 
including the act of selecting the elements in P such that 
gcd(P), the greatest common divisor of the elements in P, is 
greater than or equal to g. 
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. A method for synthesizing a task, represented by a coset and 
associated subgroup, from a plurality of tasks represented by 
cosets with subgroups different from the subgroup representing 
said task. 
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32. A method for decomposing a task, represented by a coset and 
associated subgroup, into a plurality of tasks represented by 
co-sets with subgroups different from the subgroup representing 
said task. 
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33. A method for modeling and structuring a scheduling system 
operating in the time domain, said system including a 
plurality of periodic tasks, a resource for servicing the 
tasks, and a schedule period associated with the resource, and 
a scheduler that assigns the set of tasks to the resource, 
said method comprising the act of defining and measuring task 
periods and said resource schedule period by one or more units 
of measure in such a way that measurement values for the task 
periods and the resource schedule period are indexed by 
elements of a mathematical group. 



34. The method of claim 33 wherein 
a first periodic task having a 
second periodic task having a 
said first period. 



said system includes at least 
first period and at least a 
second period different from 



35. The method of claim 33 wherein said act of defining and 
measuring task periods and resource schedule periods 
identifies the resource with. Z N , the group of integers modulo 
N, where N is the order of the group associated with said 
resource schedule period, and further includes the act of 
deriving a set of possible task period values from the power 
set of the prime factors of N, wherein said set of task period 
values is equivalent to the set of subgroups of the (additive) 
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group Z N wherein if the prime factorization of N = PiP2P3.-Pj, 
then said set of task period values has as elements the 2 j 

Values 1, pi, p 2 , P3/ Pj/ Plp2f PlP3f»-f PlPjf P2p3, P2P4, P2P j , 

PlP2P3-..Pj • 

36. The method of claim 35 wherein given a set of one or more 
periodic tasks with rate values selected from R = {ri, r 2 , ... 
r k }, where rj measures the number of service events for a task 
during a resource schedule period, and a corresponding set of 
flow periods P = {pi, p 2 , ... Px), where pj = N/rj and where N is 
the measure of the resource schedule period, further including 
the act of selecting and assigning to any two tasks any two 
rates pi and pj and coset representatives x and y such that the 
intersection of the cosets <pi> x and <Pj> y is null by selecting 
(x-y) that is not evenly divisible by g = gcd(pi, Pj) , where g 
is the joint greatest common divisor of pi and pj . 

37. The method of claim 35 wherein said system supports tasks 
with rates selected from a set R = {ri, r 2 , ... r k } or 
equivalently with task period values selected from a 
corresponding set P = {pi, p 2 , ... p k }, where pj = N/rj, and where 
N is the measure of the resource schedule period, further 
including the act of uniquely assigning coset representatives 
to the tasks, where said coset representatives are selected 



45 



from the set of values {0,1,... g - 1}, where g = gcd(P), the 
greatest common divisor of all of the element values in P. 



38. The method of Claim 33 wherein said system includes a 
plurality of resources, said plurality of resources 
represented by groups Z N with at least two different values of 
N, or equivalently with at least two different orders for said 
groups . 

39. The method of Claim 35 wherein the set of task periods is 
restricted to a subset that is smaller than said set of task 
periods. 

40. The method of Claim 33 in which said resource schedule 
periods are chosen such that the intersection of cosets 
representing tasks will be null. 

41. The method of Claim 33 in which the unit of measure for said 
resource schedule period is chosen such that the said set of 
task period values are not pairwise relatively prime or chosen 
such that said set of task period values has a greatest common 
divisor that is relatively large. 

42. The method of Claim 35 in which the unit of measure for said 
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resource schedule period is chosen such that the said set of 

task period values are not pairwise relatively prime or chosen 

such that said set of task period values has a greatest common 
divisor that is relatively large. 

43. The method of Claim 33 in which the unit of measure is chosen 

such that the corresponding set of orders of the groups 

representing said plurality of resources has a greatest common 
divisor that is relatively large. * 
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44. A method for modeling and structuring a scheduling system, 
said system including a plurality of tasks, a resource for 
servicing the tasks, and a scheduler that assigns the set of 
tasks to the resource, said method comprising the act of 
defining a unit of measure for the resource schedule period 
such that that the resource schedule period is indexed by 
elements of a mathematical group and tasks are represented 
either by cosets of subgroups of said mathematical group or by 
arbitrary collections of elements of said group representing 
said resource schedule period. 
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45. A scheduling system having a plurality of periodic tasks, a 
resource for servicing the tasks, and a scheduler that 
identifies the plurality of tasks with cosets of subgroups of 
a mathematical group representing said resource, where said 
group is chosen by defining one or more units of measure for 
the resource schedule period in such a way as to index the 
resource schedule period by the elements of said mathematical 
group. 
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46. A method for modeling and structuring a scheduling system, 
said system including a plurality of tasks, a plurality of 
resources for servicing .the tasks, and .a scheduler .that 
assigns said tasks to said resources, said method comprising 
the act of defining a unit of measure for the resource in such 
a way that the resources are indexed by elements of 
mathematical groups and tasks are represented either by cosets 
of subgroups of said mathematical groups or by arbitrary 
collections of elements of said groups representing resources. 
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